Diabetes mellitus is one of the most concerning non-communicable diseases worldwide. The prevalence of diabetes increased rapidly by the influence of socioeconomic interactions. The thrifty hypothesis postulates that certain genes that are involved in positive selection promote efficient fat deposition and storage. This is beneficial for the survival of mankind in adverse conditions. However, in this modern society, these genes have become disadvantageous as people are significantly less likely to experience famines and nutrition shortages. The socioeconomic development that has occurred during the 20th century induced abundance of food supplies in almost all regions of the world. This has led to a rapid rise in the prevalence of obesity, and type 2 diabetes as a consequence. Boom of diabetic pandemic in newly developed countries compare with others those who developed gradually can be explain by thrifty hypothesis, as a result of the difference in the exposure to environmental factors and famine by the ancestors leads. The globalization, urbanization, lack of physical activity, intake of high calorie food and migration is major cause of pandemic emergence of diabetes in high as well as middle and low-income countries. This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ licenses/by-nc/4.0) which permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
INTRODUCTION
Diabetes is a metabolic disorder characterized by hyperglycemia resulting from the interaction of genetic and environmental factors. Type 2 Diabetes (T2D) is characterized by insufficient secretion of insulin from the β-cells of the pancreatic islets, coupled with insulin resistance. Globally, 415 million people are affected by diabetes and by 2040; this will rise to 642 million. The average prevalence of diabetes in the age profile (20-79 years) in high-, middle-and low-income economies countries are 9.37%, 9.56% and 4.68% respectively [1] . In past 3.5 decades, the prevalence of diabetes remarkably increased in middle income countries as well as high income countries with rapid economic growth ( Table 1 ).
The human species underwent various changes during evolutionary history from the hunting and gathering period, the discovery of fire, to present times, mainly after the implementation of agriculture [2] . Humans are thought to have struggled to find food in sufficient amounts and quality to ensure survival for reproduction [3] . These changes exerted a direct influence on feeding habits and which im-
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Lifestyle Medicine and support the development of obesity and diabetes [13] .
The TGH fails to identify major thrifty genes. According to this hypothesis, population, are genetically adapted to an environment during which calories are deficient. The TGH explains that genes promote efficient fat deposition and the storage of fat was beneficial for ancestors for survival. In modern community, such genes are disadvantageous because not everybody who lives a modernized life is obese.
Thrifty phenotype hypothesis
The thrifty phenotype hypothesis (TPH), introduce by
Hales and Barker in 1992. TPH propose etiological model for T2D. In this model, undernutrition acts not as a selection pressure acting over many generations to alter the genetic makeup of the population, but rather as an early environmental factor acting in early life. According to this hypoth- Thrifty gene hypothesis Genes undergo multiple natural selection procedure and serve energy stores can be used in the time of famine or fall.
Unable to explain the heterogeneity of diabetes and obesity between and within populations Thrifty phenotype
The early environmental factors acting in early life acts as a selection pressure over many generations to alter the genetic makeup of the population.
Fails to explain the role of current living environmental conditions
Drifty gene hypothesis The prevalence of thrifty genes or fat storage gene is due to genetic drift in the genes rather than positive selection.
Fails to explain the emerging diabetes susceptibility and related risk in modern developed world. Epigenotype
An individual acquires metabolic thrift established during a time of nutrient oversupplied or malnutrition. The phenotypes upon confronting different environmental conditions from those existed during the programming period, established phenotype fails to adapt, which rises disease risk. esis maladaptive responses occur as a result of environmentally induced alteration of physiology in the early life [14] . 
Drifty genotype hypothesis

THRIFTY HYPOTHESIS AND SUPPORTING EVIDENCE
At different times, different hypothesis was given to sudden rise in prevalence of diabetes and obesity. As we all know that the genetic selection takes many decades to show any effect in gene changes. Therefore, evidence-based factors supporting thrifty hypothesis mainly includes environmental factors such as early life factors including intra-uterine condition, low birth weight, childhood growth, age and time exposure to famine, unhealthy diet by overconsumption of calorie rich diet, sudden economic development of the countries, lack of physical activity, migration and epigenetic mechanisms.
Environmental factors
According to Hales and Barker, poor nutrition during the fetal period or infancy, followed by good or over nutrition is major cause of T2D [14] . In support of this hypothesis, 
Unhealthy diet
The Pacific Island of Nauru gives an insight into how improving nutrition may be associated with a rise in T2D followed by a famine period [9] . The average caloric intake for males 20-39 exceeded 8,700
calories [25] . The immediate consequence of this was a great increase in obesity and the emergence of an 'epidemic' of T2D [9] .
The rise in chronic diseases is link to dietary pattern of high income Middle Eastern gulf countries. The per capita cereal consumption in Saudi Arabia is decreased by 0.1% and meat consumption is increased on average by 2.2% per
year between 1993 and 2003. The over consumption of western diet also has an impact on increased diabetes prevalence in above Middle Eastern countries [26] . Other studies with high income countries reported that individuals exposed to marked food shortage during gestation prefer high-fat diet and have higher energy intake in late middle age, increasing the risk for obesity and diabetes over time [27] [28] [29] . This also confirmed the thrifty epigenotype hypothesis that phenotypes upon confronting different envi-ronmental conditions from those existed during the programming period, established phenotype fails to adapt, which rises disease risk. Even though Europeans have a high economic status, the increase of diabetes prevalence during the last 3 decades is from 5.45% to 6.2% only [30] . The Europeans are the people who were less exposed to famine traditionally. Europe's famines were ended by following factors, by efficient distribution of surplus grain to famine areas; increasingly efficient food transport by land and sea; emergence of diversi- diabetes from 3.6% to 8% in two decades [34] . The studies held in India with two populations having considerable socioeconomic differences but belonging to the same ethnic background, having high literacy and same food habits confirmed that the high prevalence of T2D in the urban southern Indian population when compare with rural areas [35] .
As a result of urbanization diabetes increased in rural
Bangladesh and Pakistan and suburban and rural areas in Nepal [36] [37] [38] . In high income country like Saudi Arabia the rapid economic development leads to increased
urbanization. An article published in 2004 reported that the overall prevalence of Diabetes mellitus (DM) in adults in Saudi Arabia was 23.7% and also DM was more prevalent among Saudis living in urban areas of 25.5% compared to rural Saudis of 19.5% [39] .
Lack of physical activity
The lack of physical activity and increased prevalence of 
Migration
Another supporting factor for TPH is migration from low income countries to high income countries. The people who migrate from their country of origin to a new host country are commonly found to have a higher diabetes prevalence compared to the population in the new host country. The relation between migration status and disease pattern is complex and it may depend on the conditions of their country of origin, their new host country, and also conditions during migration process itself [40] [41] [42] [43] . In a 20 year longitudinal follow-up study with first generation migrants of Indian Asian (n = 839) and African Caribbean (n = 335) residing in the UK compared with Europeans (n = 1354).
The results from the above study shows that Indian Asian population had an almost 3 fold excess incidence of T2D
and African Caribbeans had more than 2 fold excess in-cidences than native Europeans [44] .
In Middle Eastern countries whose overall prevalence of diabetes in 2014 was reported as 11.4% and age standardized prevalence is 13.6% and is considered the third largest prev- that the Europeans who stayed at home country tended to be richer than those who emigrated [46] . The predisposed gene for T2D in native group may already go to multiple selection procedure in time of availability of abundant food, whereas those who emigrated may have been the starvation-prone poor who still carried the thrifty genotype [46] .
So, this may cause of higher prevalence of diabetes in migratory group of Europeans. To clarify the above statements, they compare the Europeans still living in Europe with migrated group and found that overseas descendants of Irish emigrants in the 1840s are more susceptible to diabetes than Ireland's natives [25] . These examples give a clear idea that the factors affecting the difference in diabetes prevalence in a population is not only by the population of origin, but also factors related to migration itself, to social and lifestyle factors in the new host countries.
From the above evidences it proved the thrifty phenotype hypothesis that undernutrition acts not as a selection pressure acting over many generations to alter the genetic makeup of the population, but rather as an early environmental factor acting in early life and also the maladaptive responses occur as a result of environmentally induced alteration of physiology in the early life.
Epigenotypes
The "thrifty genes" favors fat storage during a period of famine and leads to obesity and diabetes during a time of Different supporting factors of thrifty hypothesis on the increased prevalence of diabetes mellitus in low and middle-income countries those that experienced a famine period. Low-and middle-income countries those met with famine, undergoing undernutrition in fetal stage resulting in low birth weight children. These children undergo epigenetic programming and those who met a nutrient rich environment and went through some certain conditions such as lack of physical activity, intake of high calorie diet, frequent eating habits, sudden economic growth, sudden changes in lifestyle, urbanization, globalization, and immigration to high income country in their later life were more susceptible to diabetes. While, those who stayed in poor nutrient environment in their later life were less susceptible to diabetes. Unlike low income countries, high-income countries that never experienced (or managed their famine period), were born with a normal weight, and then were also subjected to nutrient rich environment with lack of physical activity, intake of high calorie diet, frequent eating habits in their later life, will either not develop diabetes or will have a lower risk.
plenty. Here thrifty gene can better be explained by the loss of uricase which leads to increased uric acid and later obesity and diabetes. The evolution based genetic studies reported that reduced availability of fruits and climatic changes results in the loss of uricase in human ancestors in mid-Miocene period leads to the consequence of increasing susceptibility to become obese [47] [48] [49] [50] [51] . The increasing susceptibility of fat in liver cells is mediated by the action of fructose and thus it seems that uricase act as a 'thrifty gene' which increases the chance to get diabetes [52] .
Among the three major ancestral groups of Pacific people (Polynesians, Micronesians, and Melanesians), Micronesians (such as those living in Nauru) and the Polynesians (including the New Zealand Māori) are the population who were more susceptible to obesity and having high prevalence of diabetes [53] . Genetic studies suggest the Micronesians and Polynesians were originated from aborigines in Taiwan.
Interestingly, the serum uric acid levels in Taiwanese aborigines, Micronesians and Polynesians appear to be higher than the other ethnic group [54, 55] . The Taiwanese aboriginal population also suffers from higher rates of obesity and diabetes than the Han Chinese living in Taiwan [56] . 
